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We thank Drs. Opolski and colleagues for their interest
in our paper (1). Historically, chronic total occlusion
(CTO) has been deﬁned by complete luminal obstruc-
tion with presumed duration $3 months. How-
ever, this deﬁnition is frequently troubled by limited
spatial resolution of angiography and unclear medical
history.
Revisiting the deﬁnition of CTO on the basis of the
presumed pathogenesis of CTO, starting as throm-
botic occlusion in the context of myocardial infarc-
tion, followed by progression of organized thrombus
ﬁlling up to the ostium of side branches and growth of
collateral vessels ﬂowing into the distal arterial tree
(2–4), may clarify the deﬁnition of CTO. Coronary
computed tomography angiography could reveal
these pathophysiological ﬁndings, which were more
common in CTO compared with subtotal occlusion
(STO) (1). Matured CTO would be pathologically and
hemodynamically stabilized plaque and may not
regress or progress in a short-term period. STO can be
regarded as having a dynamic status in the spectrum
between thrombotic occlusion and matured CTO.
In brief, CTO is an interbifurcation occlusive dis-
ease. The length of occlusion depends on the dis-
tance between branches and is highly various.
Typically, CTO in the right coronary artery is longer
compared with CTO in left coronary arteries.
Therefore, length is neither sensitive nor speciﬁc for
CTO. The J-CTO (Multicenter CTO Registry in Japan)
and CT-RECTOR (Computed Tomography Registry of
Chronic Total Occlusion Revascularization) studies
focused on the grading difﬁculty of CTO by angio-
graphic or coronary computed tomography angiog-
raphy–based score (5). Occlusion length $20 mm wasfound in just 9% of 27% of successfully revascular-
ized patients in the J-CTO and CT-RECTOR studies,
respectively. Unlike J-CTO, lesion length was not
included in CT-RECTOR.
Crossing a guidewire through CTO is the most time-
consuming step and is highly dependent on the oper-
ator’s expertise, which has been used as the primary
outcome in the previously mentioned studies (5).
Although crossing a guidewire resulted in successful
revascularization in most cases, clinically meaningful
guidewire crossing into the distal vessel should be
validated only after dilation of the occluded segment
by a balloon or stent and conﬁrmation of ﬂow resto-
ration in the distal arterial bed. We focused on
discerning CTO from STO, in which the guidewire
usually crossed the lesion within 1 min. Such a
straightforward lesion subset needs to be considered
separately from technically demanding CTO in both
procedural and clinical aspects.
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